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(57) Pe(j>epaT: CHCTeMa ynpaBjieHHH pacnpe^ejieHHeM moiuhoctch Me>Kfly 3JieKTpocTaHu,HflMH 3jieKTpo3HepreTHHecKOH CHereMbi, 

CO^ep>KaiHHMH MHO>KeCTBO 3HepreTHHeCKHX 6.TIOKOB, COAep>KHT BblHMCJlHTeilbHyK) MaiilHHy, COeAHHeHHyK) CpeACTBaMH CBH3M c 

3HepreTMHecKHMH 6jioKaMH h c Mo^yJieM onTHMH3aunH pacnpe,aejieHHJi 3aAaHHOH Harpy3Kn. CorjiacHO M3o6peTeHHio b 
3^eKTpo3HepreTHHecKOH CHcreMe, coAepacameH mhcokcctbo noACHCTeM, Ka>KAaa H3 kotopwx coAep>KHT mhokcctbo sneicrpocTaHUHH c 
3HepreTHHecKMMM 6/iOKaMH, yKa3aHHaa BbmHCJiHTejibHaa MauiHHa hbuhgtch BbiHHCJiHTejibHOH MauiHHOH BepxHero ypOBHH, a MOAy/ib 
onTHMH3ai|HH pacnpeAejieHH* 3aAaHHofi Harpy3KH npeAHa3HaneH j\na onpeAe/ieHHJi napaivieTpoB onTMManbHoro peacuMa pacnpeAejieHHH 
MomHOCTefi MQTKffy noACHCTeMaMH. CHCTeMa ynpaBJieHHH AonoAHHTejibHo coAepacHT mhokcctbo b bi h h c ji htc a b h bi x MamMH no 

KOAHHeCTBy nOACMCTeM, KOTOpbie HBJUIIOTCJI BblMHCJIHTeAbHblMH MaiUHHaMH HM>KHerO ypOBHfl, K3>KAa^ H3 KOTOpblX COAep>KHT MOAyJIb 

onTHMH3ai|HH pacnpeAeAeHHH 3aAaHHOH Harpy3Kn noACHCTeMbi, npeAHa3HaHeHHbiK juw onpeAeAeHH* napaMeTpOB onTMManbHoro 
pe>KHMa pacnpeAejieHHfl moluhoctch MOKAy 3JieKTpnMecKHMH CTaHu,H>iMM BHyTpn noACHCTeMbi, h 6jiok pacneTa (j)yHKUHOHajibHbix 

XapaKTepHCTHK Ka>KAOH nOACMCTeMbl, npHMeM Ka>KAa# H3 BblHHCJIHTeAbHblX MaiUHH HH>KHerO ypOBHH COeAMHeHa CpeACTBaMH CBA3H 

HM>KHero ypoBHfl c c o otb eTCTBy kd m h m h 3JieKTpocTaHUHHMn cooTBeTCTByioinMx noACHCTeM. CHCTeMa ynpaBJienHfl COAep>KHT TaK>Ke 
cpeACTBa CBH3H BepxHero ypOBHH, npw 3tom BbiMHCJiHTejibHbie Mamnnbi Hn>KHero ypoBHH nepe3 cpeACTBa cbh3h BepxHero ypoBHfl 
coeAMHeHbi c BbiHHCJiHTejibHOH MauiHHOH BepxHero ypOBHH. 
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CHCTEMA yilPABJIEHHa PE5KHMAMH PACIIPE^EJIEBttM MOHJHOCTH, 
BLIPABATLrBAEMOH SJIEKTPOSHEPrETBraECKOH CHCTEMOH 

Q6jiaCTb TeXHHKH 

HacTo^mee H3o6peTeHHe othochtcs k aBTOMaTHKe h BBiHHCJiHTejiBHOH 
5 TexHHKe, a 6ojiee tohho, — k cHCTeMe ynpaBJieHHK pacnpe,n;ejieHH:eM MonjHOCTeii 

MOKAY 3JICKTpHHeCKHMH CTaHIJHJIMH 3JICKTp03HepreTHHeCKOH CHCTeMBI, H MOXCeT 6BITB 

HcnojiB30BaHO npn peineHHH sa^an ynpaBJieHHJi pacnpe,a;ejieHHeM mohjhoctch 
6ojibhihx 3JieKTp03HepreTHHecKHx CHCTeM ? coAepxcanpix mhokcctbo sjieiapocTaHijHH, 

K KOTOpBIM npe#BiIBJ[£IOTC£ 5KeCTKHe Tpe6oBaHH£ no GBICTpO^eHCTBHIO H Ha^e^ECHOCTH. 

10 npe,mnecTBvioniHH vpoBeHB tcxhhkh 

H3BecTHO ycTpoiicTBO aBTOMaTH3an;HH jxjm paspaGoTKH h 3KcnjiyaTan;HH 
npoMBiinjieHHBix ycTaHOBOK, b nacTHocTH rjix pa3pa6oTKH ? npoeicrapoBaHHJi, 
peajiHsaijHH, BBO^a b 3KcnjiyaTai^HK) 3 TexHHHecicoro o6cjiy)KHBaHH5i h onTHMH3an;HH 
otacjibhbix KOMnoHeHTOB ycTaHOBKH hjih komiuickthbix ycTaHOBOK (cm., HanpHMep, 

15 naTeHT PO N° 2213365, Chmchc Ar, TepMaHH5i) ? b kotopom Ha ocHOBe 

BBIHHCJIHTeJIBHOH MaiHHHBI C03#aiOT MaTeMaTHHeCKHC H (JlHSHHeCKHe MO^eJIH 

npoijecca, HefipoHHBie ceTeBBie Mo^ejiH, chctcmbi c 6a3oii 3HaHHii, npn 3tom 
,zi;ei];eHTpajiH30BaHHoe Be^eHHe h onTHMH3aijHK> npou;ecca ocymecTBimiOT sa cneT 
OOToro hjih hcckojibkhx cB5i3aHHBix Apyr c ApyroM b cctb nyHKTOB ynpaBJieHHK c 

20 HCnOJlB30BaHHe COBpeMeHHBIX Cpe^CTB KOMMyHHKaiJHH. YcTpOHCTBO co^ep^HT 

BBiHHCJiHTejiBHyio MainHHy, nyHKTBi ynpaBJieHHH, cb^3 aHHBie Moiety co6oio 

CpeACTBaMH KOMMyHHKaiJHH B BHfle Tejie4>OHHOH ? IJHC^pOBOH CeTH 3 CnyTHHKOBOH HUH 
HHTepHeT/HHTpaHeT CB5I3H, KOTOpBie BBinOJIHeHBI B BHtfe yflaJieHHBIX OT yCTaHOBKH 

TexHonorHHecKHx u;eHTpajiBHBix nyHKTOB ynpaBJiemifl, cB5i3aHHBix c chctcmoh 
25 ynpaBJieHHH npoMBinuieHHOH ycTaHOBKH nocpe^cTBOM AHCTanqHOHHOH nepe^ann 

AaHHBIX. 

He,n;ocTaTKOM yKa3aHHoro ycTpoiicTBa xBJiaercz to, hto oho ocynjecTBiuieT 
ynpaBJieHHe h onTHMH3ai];Hio ot^cjibhbix ycxai-ioBOK, sbjijuoiuhxca cncTeMaMH Majion 
pa3Mepi-iocTH. 

30 Han6ojiee 6jih3koh k npeAJiaraeMOH SBjiKeTCfl cncTeivra ynpaBJieHH£ ajih 

3jieKTpocTaHn;HH 5 co,n;ep>Kam;eH MHO>icecTBO 3HepreTHHecKHX 6jiokob (cm. 3 HanpHMep, 
naTeHT PO JSfe 2138840 (^HpMBi Chmchc Ar, TepMaHH^) 5 coflepEcamaa 
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BBIHHCJIHTeJIBHBIH 6jIOK ? COe^HHCHHBIH C HHM HepeS JIHHHH ftaHHBIX MO^yJIB 
OnTHMH3aiJiHH ? KOTOpBIH COe^HHeH C MHOKCCTBOM HeftpOHHBIX CeTCH, npH 3TOM 

bbihhcjihtcjibhbih 6jeok npe,n;Ha3HaHeH ajik onpeAejieHHH c noMomtio reHerKraecKoro 
ajiropHTMa sa^aiomHX bcjihhhh jxjix toto huh hhofo 3HepreTHHecicoro 6jioKa 
5 3JieKTpocTaHu;HH 5 a Kaag^Biii SHepreTHnecKHH Sjiok nepe3 jihhhh AaHHBix coc^hhch c 

COOTBeTCTByK>Hi;eH HeHpOHHOH CeTBK) H C BBIHHCJIHTeJIBHBIM 6JIOKOM. 

B BiHHCJiHTe jibhbih 6jiok b Ka^iecTBe saflaiomeH bcjihhhhbi F riix. Ka>K^oro 
3HepreTHHecKoro 6jioKa sjieiopocTaHijHH rjvl 3a#aBaeMoro BpeMCHHoro HHTepBajia 
onpe^eji^eT 3a,a;aHHoe 3HaneHHe rjw ero aojih moiijhocth b o6m;eH nofljie:>Kaii];eH 

10 noKpBiTHio HarpysKe. Mo,n;yjiB onTHMH3 aijHH co^eparaT coe^HHeHHBie c HenpoHHBiMH 
ceraMH CTyneHB rpy6ofi oiithmh3 ai^HH h cTynetiB tohhoh onTHMH3au;HH, KOTopaa 
ocymecTBJUieT aHajiHTHHecicoe Mo^eJinpoBaHHe npoijecca. H HMeeTCH Taicxce oxnenBHaa: 
HenpoHHas ceTB rjik reHepnpoBaHHfl cTapTOBBix sHaneHHH rjw reHeTHHecicoro 
ajiropHTMa BBiHHCjiHTejiBHoro 6jiOKa. 

15 He^ocTaTKOM ^ai-n-ioft chctcmbi ynpaBJieHHH ^bjihctc^c He^ocTaTOHHoe 

6BicTpo,o;eHCTBHe npn penieHHH sa^an onTHMH3au;HH TexHOJiorHHecKHX npoijeccoB b 
6ojibhihx npoMBiinjieHHBix CHCTCMax, T3K KaK B03HHKaeT HeoGxo^HMOCTB nepe^aHH 
Been hcxo^hoh HH4)opMau;HH o xapaicrepHCTHKax o6*BeKTOB ynpaBjiemui, bxo£hih;hx b 
CHCTeMy, h 3a^aHHBix napaMexpoB poKHMa b ijeHTpajiBHoe ycTponcTBO ynpaBJieHH*, 

20 coAepxcamee bbihhcjthtcjibhbih Sjiok h coe^HHeHHBiH c hhm Mo^yjiB onTHMH3au;HH. 
Heo6xo,a;HMa TaioKe o6paTHan nepe^ana pe3yjiBTaTOB penieHHH ot ijeHTpanBHoro 
ycTpoficTBa BceM o6BeKTaM ynpaBJieHHH, bxoajhijhm b /jaHHyio cncTeMy. 

TaKHM o6pa30M o6iu;hh o6x.eM nepe^aBaeiviOH HHc^opMaijHH rsi% Sojibihoh 
chctcmbi, HMeiomeH 3HawrejiBHyio npocTpaHCTBeHHyio npoTH>KeHHO ctb , OKasBiBaeTCJi 

25 oneHB 6ojibihhm. 

flpyrnM i-ieAOCTaTKOM hsbccthoh chctcmbi ynpaBJieHira hbjihctch to ? hto b 
cjrynae penieHHJi 3a,n;aHH onTHMH3an;HH poiaiMa paGoTBi 6ojibiiioh chctcmbi, 
BKnioHaioineH SojiBinoe kojihhcctbo 3HepreTHHecKHX Sjiokob h npe^cTaBJi^eMOH 

CHCTeMOH ypaBHCHHH BBICOKOTO nOpilAKa, HeoSxO^HMBie BBIHHCJICHHH BBinOJIHHIOTCH B 

30 MO^yne onTHMH3au;HH stoh chctcmbi ynpaBHeHH* b nocjie,n;oBaTejiBHOM pe>KHMe. IIpH 

BBICOKOH pa3MepHOCTH pdliaeMOH 3aflaHH H 3HaHHTCJIBHOM HHCJie HTepauiHH, 

HeoGxo^HMBix fliui ee peineHH^ b anropHTMe onTHMH3 aipiH pe>KHMa ? o6bcm 
BBiHHCJieHHH OKa3BiBacTCH rpoMc^KHM h jsjix peinemra ^aHHoft sa^ann TpeSyeTCH 
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3HaHHTeJIBHOe BpeMfl. 

KpaTKoe h3jiq^ecghhc cvmecTBa H3o6peTeHH^ 
TexHHHecKoii 3a#aHeH 5 KOTopan nocTaBJieHa b ocHOBy HacroHmero 
H3o6peTeHHH ? hbjihctch co3,n;aHHe chctcmbi ynpaBJieHHH pacnpe^ejieHHeM MOin;HOCTeH 
5 Me>igjy 3JieKTpocTaHn;HHMH 3JieKTp03HepreTHHecKOH chctcmbi, KOTopan no3BOJiHeT 
y m eHBiiiHTB o6ih;hh o6i>eM HHcjDopMaipra, npe^aBaeMOH npH ynpaBJieHHH poKHMaMH 
pacnpe^ejieHM moiijhocth Me>K#y sjieKipocTaHijHHMH 3JieKTpo3HepreTHHecKOH 
chctcmbi, h noBBicHTB 6BicTpo,a;eH crane nyTeM o6pa6oTKH HH4)OpMau;HH B 
napajuiejiBHOM pe^ECHMe. 
10 IIocTaBJieHHafl 3a^ana pemaeTCH TeM, hto b chctcmc ynpaBJieHHH 

pacnpe^ejieHHeM MoinHocxefi Meamy 3JieKTpocTaHii;HHMH 3JieKTpo3HepreTHHecKOH 

CHCTCMBI, CO^ep^CaiUHMH MHO^ECeCTBO 3HCprCTHHCCKHX 6jIOKOB ? yKasaHHaH CHCTCMa 

ynpaBJieHHH pacnpe,a;ejieHHeM MomHOCTeH, co^ep^amaH BBiHHCJiHTejiBHyio Mammy, 
coeOTiiei-ii-iyio cpe^cTBaMH cbhsh c SHepreTH^ecKHMH 6jiOKaMH h c Mo^yjieM 
15 onTHMH3an;HH pacnpe^ejieHHii 3a#aHHOH Harpy3KH, coraacHO H3o6peTeHHK>, b 
3jieKTpo3HepreTH ic iecKOH chctcmc, co£ep>Kaiu;eH mi-iokcctbo no^cHCTeM, Ka^aa H3 

KOTOpBIX CO^ep>KHT MHO>KCCTBO SJieKTpOCTaHIJHH C 3HCpreTH t ieCKHMH 6jIOKaMH, 

yKasaHHaa BBiHHCJiHTejiBHan ManiHHa hbjihctch bbihhcjihtcjibhoh ManiHHOH BepxHero 
ypoBHH, a Mo,a;yJiB onTHMHsaijHH pacnpe,n;ejieHHH 3a#aHHOH HarpysKH npe,n;Ha3HaHeH 
20 ajih onpe^ejieHHH napaMeTpoB onTHMajiBHoro pe>KHMa pacnpe,n;ejieHHH mohjhoctch 
Me^y no/jcncTeMaMH, 

npn stom CHCTeMa ynpaBJieHHH AonojiHHTejiBHO coAep^cHT mhokcctbo 

BBIHHCJIHTCJIBHBIX MaiHHH no KOJIHHeCTBy nO^CHCTCM, KOTOpBie HBJIHiOTCH 
BBIHHCJIHTeJIBHBIMH MaiUHHaMH HH>KHerO ypOBHH, Ka^aH H3 KOTOpBIX CO,fl;ep>KHT 

25 MOflyJiB onTHMH3au;HH pacnpe,n;ejieHHH 3a,n;aHHOH Harpy3KH no^cHCTeMBi, 
npe^Ha3HaHeHHBiH ajih onpe^ejieHHH napaneTpoB onTHMajiBHoro pacnpe,n;ejieHHH 
MomHOCTefl Moiety 3JieKTpHHecKHMH CTaHi^HHMH BHyTpH no^cHCTeMBi, h 6jiok pacneTa 

^yHKI^HOHaJIBHBDC Xap aiCTepH CTH K Ka>K^OH nOACHCTeMBI, npHHeM Ka>K^aH H3 
BBIHHCJIHTejIBHBDC MaHIHH HH>KHerO ypOBHH COe^HHeHa Cpe^CTBaMH CBH3H HH>KHero 
30 ypOBHH C COOTBeTCTByiOIUHMH 3 JieKTpO CTaHH|HHMH COOTBeTCTByiOIIUHX no^CHCTeM, 

CHCTeMa ynpaBJieHHH co,n;ep>KHT Taioice cpe^cTBa CBH3H BepxHero ypOBHH, npn 
stom BBiHHCJiHTejiBHBie ManiHHBi moioiero ypoBHH nepes cpe^CTsa CBH3H BepxHero 
ypoBHH coe^HHeHBi c BBiHHCJiHTejiBHOH MamHHOH BepxHero ypoBHH. 
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npe£noHTHTejiBHo ? htoSbi BtrracjiHTeJiBHas MauiHHa BepxHero ypoBEm 6BiJia 
npe,a;Ha3HaHeHa rjw pacqeTa sa^aiomnx nepeMeHHBix ^idi MHo>KecTBa no,zi;cHCTeM ? npn 
3tom nepeMeHHBie j\n& MHo^cecTBa noACHCTeM abjijijihcb onTHMajiBHBiMH nepeTOKaMH 
moiijhocth Mexgny nO^CHCTeMaMH. 
5 IIone3Ho ? htoGbi Sjiok pacneTa (|>yHKii;HOHajiBHBix xapaKTepncTHK no^cncTeM 

6biji npe^HasHaneH jsjul onpe,o;ejieHHJi 3aBHCHMocTH Meamy rpamiHHBiMH 
nepCMCHHBiMH noflCHCTeM h MHOKHTeji^MH Jlarparcaca no,n;cHCTeM npH BBinojiHeHHH 

yCJTOBHH OIITHMaJIBHO CTH pOKHMa IIOflCHCTeM H Co6jIIO^eHHH BHyTpei-IHHX 

orpaHHHeHHH b BH^e paBeHCTB h HepaBencTB. 
10 L]ejiecoo6pa3Ho 5 hto6bi cpe^cTBa cbh3h HHxaiero ypoBH£ h cpe^CTBa cb£3h 

BepxHero ypoBHJi 6bijih peajiH30BaHBi b BH^e Tejie^OHHoii, i^H^poBoii cera cbabh, 

Cliy THHKOB OH HJIH HHTepHeT?/ HHTpaHeT CB5I3H. 

IIpe^JiaraeMafl cncTCMa ynpaBjieHHii pacnpe^ejierora MomHocxeii Me>K^,y 

sneKTp o CTamniiaMH 3neKTpo3HepreTHHecKOH cHCTeMBi (33C) no3BOJiseT peniHTB 
15 ocHOBHyio sa^a^iy - onpe,a;ejieHHe jajul Ka^c^oro MOMeHTa BpeMeHH moih;hocth ? 

KOTopyio ,niOJi>KHa BBipaSaTBiBaTB Ka^aa H3 CTaHH;HH ? Bxonzmjzx b cocTaB 33C ? npn 

cjie^yiomHX orpaHHHeHH^x: 

1) oSecneHHTB HeoGxo^HMyio mohjhoctb fljia Ka>K,zi;oro noTpeSHTeiui, 

no^KJiioHeHHoro k 33C ? npn sa^aHHOM KanecTBe Hanpa>KeHH.a; 
20 2) bbiiiojihhtb Bee Heo6xoAHMBie orpaHHHeHM Ha pe^ECHM pa6oTBi 33C, 

onpe^ejiaeMBie TpeSoBaHH^MH 6e3onacHoii h Ha^oKHOH paSoTBi Bcex ycTpoiicTB, 

pa6oTaion3;Hx b cocTaBe 33C; 

3) BBinojiHHTB Bee orpaHHHeHH^, Haicia^BiBaeMBie Ha pacxo,a; 3HepropecypcoB b 

npeAenax 3a#aHHoro nepHOAa. 
25 npn coSjno^eHHH yKa3 aHHBix BBinie orpaHHHeHHH noJiyneHHoe rjix ksmpjoto 

MOMeHTa BpcMCHH pacnpe,n;e.neHHe MonnHOCTeii b npe^ejiax 3a#aHHoro nepno^a 

BpeMeHH aojdkho oTBenaTB ycnoBHio MHHHMH3aijHH cyMMapHBix pacxo^OB Ha 

npoH3BOACTBO 3JieKTpo3HeprHH b npe^enax 3a^aHHoro nepHo^a (hjih MHHHMH3aijHH 

pacxo^OB Ha noKynKy 3JieKTpo3HeprHH Ha pBiHKe 3JieKTpo3HeprHH). 
30 npe^JiaraeMoe H3o6peTeHHe no3BOJDieT: 

1) 3HaHHTejiBHO coKpaTHTB o6ni;ee BpeMs rjw peineHira 3a#aHH ynpaBJieHHa, 

onpeAejiaeMoe kbk BpeM^ no^roTOBKH hcxo^hbix ^aHHBix h BpeM#, 3aTpanHBaeMoe Ha 

BBiHHCJieHHa h nepe^any HHcJjopMaijHH; 
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2) 3HaHHTejiBHo coKpaTHTB o6ih;hh o6i>eM nepe,a;aHH HH(J)opMau;HH b chctcmc 
ynpaBneHH^; 

3) co6monai:h KOH^HAeHijHajiBHocTB HH<|)opMaijHH o Bnyrp ghhhx 
xapaKTepncTHKax H BHyTpeHHeM pOKHMC IIO^CHCTCMBI. 

5 KpaTKoe onHcaHHe HepToiceH 

B flaJiBHefiiiieM H3o6peTeHHe ncmcHiieTCii oimcaHHeM npeAnoHTHTejiBHBix 
BapHaHTOB ero BonnomeHHs: co ccBuncaMH Ha conpoBO^Aaioiipie nepTe^cn, Ha 

KOTOpBIX: 

Our. I H3o6pa^caeT 6jiOK-cxeMy npe^JiaraeMOH chctcmbi ynpaBjieHira 
10 poKHMaMH 3JieKTpo3HepreTH^ecKHX chctcm, cornacHO H3o6peTeHHio; 

Onr.2 H3o6pa>KaeT nocJie^oBaTejiBHOCTB onepaijHH (J>yHKi^HOHHpoBaHH5i 
chctcmbi ynpaBJieHM peraMaMH sjicKTposHGprcTHHCCKHX chctcm, cornacHO 

H3 O 6p eTCHHK) . 

OnHcaHHe npennoHTHTejiBHBix BapHaHTOB BonnoineHHa H3o6peTeHHii 
1 5 CncTeivra ynpaBJieHM pacnpe^ejieHHeM MomHOCTeft MOK^y sjieicrpocTaHiqiflMH 

3JicKTpo3HcprcTHHCCKOH CHCTeMBi, co,zi;ep:)icaii];eH MHO^cecTBO no^cHCTeM la,lb,lc ? . . . In 
(<DHr,l), co^ep^HT BBiHHCJiHTejiBHyio ManiHHy 2, KOTOpaa iiBjiaeTc^ bbihhcjihtcjibhoh 
ManiHHOH BepxHero ypoBHs. 

Kaagjaji no,n;cHCTeMa la ? lb ? lc,. . . In co,n;ep>KHT mho^eccctbo 3ncKTpo CTaHi^HH 3. 
20 CncTeMa ynpaBneHM pacnpe^ejieHHeM MomHOCTeii co,zi;cp>KHT Mo^yjiB 4 

onTHMH3au;HH pacnpe^ejieHHii 3a,a;aHHOH Harpy3KH ? npe^HasHa^eHHBifi jsjisl 
onpe^ejieHHH napaMeTpoB onTHMajiBHoro pe>KHMa pacnpe^ejieHH5r moii^hoctch MOK#y 
no^cHCTeMaMH Ha ocHOBe onpe,nejieHH5i nepeTOKOB mohjhocth h coc^hhchhbih c 
bbihhcjihtcjibhoh ManiHHOH 2 BepxHero ypoBHK. 
25 CncTeMa ynpaBJiemifl pacnpe^ejieHHeM MomHOCTeft coAepxarr Taioicc 

MHOKeCTBO BBIHHCJIHTCJIBHBIX MaiHHH 5a,5b ? 5c ? . . .5ri ILO KOJIHHCCTBy nO^CHCTCM, 
npHHCM yKa3aHHBie BBIHHCJIHTCJIBHBIC MaiHHHBI HBJDIIOTCJI bbihhcjihtcjibhbimh 

ManiHHaMH HH>ia-iero ypoBroi h KayKRasL Haxo,n;HTC£ b npe^eirax cooTBeTCTByiomeH 

nO^CHCTeMBI 3JieKTp03HepreTHHeCKOH CHCTCMBI. 

30 Ka>K,n;a5i H3 bbihhcjihtcjibhbix ManiHH 5a 5 5b ? 5c ? . . .5n HH>ioiero ypoBH^ co^;ep>KHT 

MO^yjiB 6a 3 6b,6c,...6n onTHMH3an;HH pacnpe^ejieHH^ 3£m;aHHOH HarpysKH no^CHCTCMBi, 
npc^HasHancHHBiH rjw onpe,n;ejieHH5i napaMeTpoB onxiiManBHoro pe>KHMa 

paCnpeAeiteHH^ MOmHOCTeH MOK^y 3JICKTpHHCCKHMH CTaHIJHHMH BHyTpH nOACHCTCMBI, 
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h 6jiok 7a,7b ? 7c ? ...7n pacneTa <J)yHKri;HOHajiBHBix xapaKTepHCTHK Ka^Aon no^cHCTeMBi, 
npHHCM Ka>K^a^ H3 bbihhcjihtcjibhbix MaiiiHH 5a,5b,5c,. . . 5n moiaiero ypoBi-in 
coeOTHeHa cpe^cTBaMH 8a,8b,8c,...8n CB5I3H HH^cHero ypoBHii c cooTBeTCTByiomnMH 
3JieKTpocTaHu;H^MH 3 cooTBeTCTByiomHx no^CHCTeM la ? lb,lc,...ln. 
5 CucxeMa ynpaBjieHHfl co^ep>KHT Taioice cpe^cTBa 9a ? 9b ? 9c 5 . . ,9n cb#3h BepxHero 

ypoBH^, npn 3tom BBiHHcnHTenBHBie ManiHHBi 5a ? 5b, 5c ...5n hhxchcto ypoBHH nepe3 
cpe/jCTBa 9a,9b 3 9c ...9n cb*3H BepxHero ypoBHS coe^HHeHBi c bbihhcjihtcjibhoh 
ManiHHOH 2 Bepxnero ypoBHH. 

BBiHHCJiHTenBHaa ManiHHa 2 BepxHero ypoBH* npe^HasHaHeHa rtlx pacneTa 

10 sa^aiomHx nepeMeHHBix Aim mho^ccctb a no,o;cHCTeM ? npn 3tom nepeMeHHBie rtix 
MHOKecTBa no^cHCTeM iiBiraioTca onTHMajiBHBiMH nepeTOKaMH moih;hocth Me^y 
no^cHCTeMaMH la,lb ? lc, ...In. 

Ha BBiHHCJiHTenBHoii ManiHHe 2 BepxHero ypoBHii peajiH30BaH 6jiok peineHHii 
CHCTeMBi ypaBHeHHH, onpe^ejijnonjHH oiithm ajiBHBie 3HaneHHH rpaHHHHBix 

15 nepeMeHHBix, t. e. nepeMeHHBix, npeACTaBjinioiijHx pe>KHM Ha rpammax no^cHCTeM 
3JieKTpo3HepreTHHecKoii chctcmbi. B ^aHHOH CHCTeMe ynpaBJieHHH 3th nepeMeHHBie 
zBjmi-oTcz 3HaneHH^MH nepeTOKOB mohjhocth Moi^y noACHCTeMaMH. 3Ta cHCTeMa 
ypaBHeHHH, T.e. cncxeMa ypaBHeHHii cb^sh, iiMeeT pasMepHOCTB HHCJia jihhhh 
sjieKTponepe^aHH, coe^HH^iomHx no^cHCTeMBi 3JieKTpo3HepreTH T iecKOH chctcmbi. 

20 Ejiok 7a,7b,7c 5 ...7n pacneTa (J)yHKii;HOHajiBHBix xapaKTepncTHK noACHCTeM 

npeAHa3HaneH onpe^ejieHHfl 3aBHCHMOCTH Mexgay rpaHHHHBiMH nepeMeHHBiMH 
no^CHCTeM h MHo>KHTejiHMH JIarpaH>Ka no^CHCTeM la,lb 3 lc,...ln npn BBinojraeHHH 

yCJIOBHH OnTHMaJIBHOCTH pOKHMa nO^CHCTCM H CoSjIIOACHHH BHy Tp eHHHX 

orpaHHHeHHH b BH^e paBeHCTB h HepaBeHCTB. 
25 Cpe^cTBa 8a 9 8b 9 8c 9 ...8n cbm3h momero ypOBHfl h cpe^cTBa 9a ? 9b ? 9c 5 ...9n 

cbjoh BepxHero ypoBHfl peannsoBaHBi b BH^e Tejiecj)OHHOH 5 n;H(J)poBOH cera cbash, 

CnyTHHKOBOH HJ1H HHTepHCT/ HHTpaHCT CBK3H. 

CncTeMa ynpaBJieHHH pacnpeAejieHHeM MomHOCTeii Me>K,a;y sjieiopocTaHipiflMH 
3jieKTpo3HepreTH^iecKOH chctcmbi paSoTaeT cne^yioHjHM o6pa30M. 
30 Baa OTHoc^ma^ca k o^hoh H3 no^cHCTeM la,lb ? lc, ...In HH^opMai^HH, 

HeoSxoAHMaa rjiz peineHHs 3a#aHH pacneTa onTHMajiBHoro poicHMa 
3JieKTpo3HepreTHHecKOH chctcmbi, nepe^aeTCii no cpe^cTBaM 8a,8b,8c,...8n CB5I3H 
HH>KHero ypoBHJi b cooTBeTCTByiomyio BBiHHCJiHTejiBHyio ManiHHy 5a,5b 5 5c, ...5n 
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HH>KHero ypoBHH. 3tot noTOK HH(J>opMai};HH o6o3HaHeH SI (<3>Hr.l). 3Ta HH^opMai^H^c 
co,n;ep>KHT AaHHBie o pacxo^HBix xapaKTepHCTHKax CTaHijHH, Bxo^mnx b cocTaB 

COOTBeTCTByiOHJHX IIO^CHCTCM 33C, RJl% CHCTCM, paSOTaiOmHX B yCJIOBHflX 

peryjinpoBaHH^ ? hjih HH^opMaijHK) o Tapncj)ax Ha 3JieKTpo3HeprHio rjvl CTaHijHH b 
5 CHCxeMe, paGoTaiomeg b ycjioBHSx peryjiHpyeMoro ptimca, hjih o sa^BKax Ha npo#a>Ky 
3JiCKTpo3HeprHH OT^ejiBHBix CTaHijHH b cucTeivie, pa6oTaioin;eft B yCJIOBH^X 

KOHKypeHTHOrO pBIHKa. 

OTHOcsmasca k flaHHOH no^cHCTeisie HHc|)opMaij;H5i o pe3yjn>Tarax pacneTa 
onTHManBHoro poKHMa TaK>Ke nepe,o;aeTC5i no 3thm cpe^cTBaM cbh3h. 3tot noTOK 
10 HH(J)opMai];HH o6o3HaneH S2. IIotok HH(|)opMaii;HH ? HanpaBJieHHBiS ot Kaxgjoft H3 
BBiHHCJiHTenBHBix MaiHHH 5a,5b.,5c ? . . . 5n HH>KHero yposmi nepe3 cpe^cTBa cbsbh 
9a 5 9b,9c,...9n BepxHero ypcmroi k bbihhcjihtcjibhoh MauiHHe 2 BepxHero ypoBHii, 

CO^ep>KHT AaHHBie O (|)yHKD;HOHaJIBHBIX XapaKTepHCTHKax Ka>K£OH nOflCHCTeMBI h 

o6o3Han:eH S3. 

15 B npoTHBonojio^ECHOM HanpaBJieHHH no yKa3ai-n-iLiM cpe^CTBaM cbs3H npoxo^HT 

noTOK HH(f>opMaii;HH ? co^;ep>KaH];HH AaHHBie o rpaHHHHBix nepeMeHHBix Ka^oH H3 
no^cHCTeM la ? lb ? lc 5 ...ln ? kotopbih o6o3HaneH S4. 

ripn penieHHH sa^ann pacneTa onraMajiBHoro pe>KHMa 3JieKTpo3HepreTHHecKOH 
CHCTeMBi ycTpoftcTBo pa6oTaeT cne^yronpiM o6pa30M. 

20 B Ka>K f n;oH H3 no^cHCTeM la,lb,lc ? ...ln ncxo^HBie ^aHHBie, HeoSxo^HMBie rjiz 

penieHHH 3aAaHH ? nocTynaiOT b noTOKe HH(j)opMari;HH SI no cpe^cTBaM cb^3h 
8a,8b,8c ? ...8n HiEKHero ypoBH5i b Haxo^jiHiyiocfl b 3toh no^cHCTeMe BBiHHCJiHTejiBHyio 
ManiHHy 5a,5b ? 5c,...5n HH>KHero ypoBHfl. Ha ocHOBe sthx AaHHBix h anpnopHBix 
AaHHBix o nepeTOKax moiijhocth Ha rpammax Ka^ofi no^CHCTCMBi b MopynKX 

25 6a ? 6b ? 6c ? ...6n onTHMH3aqHH ocymecTBjuieTca pacneT onTHMajiBHoro pacnpe^eneHHa 

MOmHOCTeH MOK^y CTaHIJHflMH BHyTpH Ka>K,HiOH H3 nO^CHCTCM. 3aTCM BBinojiHaeTCii 

pacneT $YHKii;HOHajiBHOH xapaKTepncTHKH Ka>K^OH H3 no^cHCTeM, co otb eTCTByiomeH 
paccHHTaHHOMy b Mo^yjie onTHMHsarpiH BHyrpeHHeMy pe>KHMy. flaHHBie o 
4>yHKL[HOHajiBHOH xapaKTepHCTHKe Ka>K,n;oH H3 no^cHCTeM no cpe,n;cTBaM 9a,9b ? 9c,...9n 
30 cbjish BepxHero ypoBHH nocTynaiOT b noTOKax HH<|)opMaijHH ? o6o3HaneHHBix S3, b 
BBiHHCJiHTejiBHyio MaiHHHy 2 BepxHero ypoBH5i. Ha ocHOBe nojiyneHHBix AaHHBix b 
3toh MaiHHHe BBmojiHaeTCji (J)opMHpoBaHHe h penieHHe chctcmbi ypaBHeHHH CB£3H. B 
pe3yjiBTaTe pemeHHJi 3toh chctcmbi ypaBHeHHH onpe^ejraoT BeKTop onTHMajiBHBix 
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31-iaHei-iHH rpaHHHHBix nepeMeHHBix Ha camion HTepamiH, T.e. nepeTOKOB moii^hocth 
MCTKffy noflCHCTeMaMH, cooTBeTCTByiomHX napaMeTpaM (jjyHKijHOHajiBHBix 
xapaKTepncTHK h npHHHTOMy BBmejieHHio no,n;cHCTeM. Othoc;iiii;hhc5i k KaaqjoH 
no^cHCTeMe no^Beicrop noJiHoro BeKTopa 3HaneHHH rpaHHHHBix nepeMeHHBix 
5 nepe^aeTCH 3aTeM no cpe^cTBaM 9a ? 9b 5 9c 5 ...9n cba3h BepxHero ypoBHii b noTOKax 
HH$opMan;HH S4 ? h HanpaBJieHHBix b BBiHHCjnrrejiBHBie ManiHHBi 5a,5b,5c ? ...5n 
HH>KHero ypoBHfl. 

Ilocjie 3Toro b Mopyjixx onTHMH3 ai^HH 3aHOBO BBinojiH^eTC^ pacneT 3HaneHHH 

BHyTpeHHHX nepeMeHHBix, KOTOpBie ^Jia npHMTOH CHCTeMBI ypaBHeHHH nO^CHCTeMBI 

10 OTBenaioT paccHHTaHHBiM Ha BBiHHCJiHTenBHOH ManiHHe 2 BepxHero ypoBroi 3HaneHHflM 
rpaHHHHBix nepeMeHHBix. 3aTeM paccHHTaHHBix 3HaHeHHH BHyTp eHHHX 

nepeMeHHBix b 6;iOKax 3aHOBo bbihhcjisiotcm cj)yHicii 1 HOHajiBHBie xapaKTepHCTHKH 
Ka^ECAOH no^CHCTeMBi n HHcJjopMaijHH o hhx eii(e pa3 nepe^aeTC^: b noTOKax 

HHC|)OpMaE[HH B BBIHHCJIHTejIBHyiO MaHIHHy 2 BepXHerO ypOBH5I, TRQ 3aHOBO 

1 5 BBinojiH^eTC^ (|)0pMHp6BaHHe h peineHHe chctgmbi ypaBHeHHH cbhsh. 

3HaneHH5i nepeTOKOB moiuhocth Ha OT^eitBHBix HTepaipiax MoryT 
paccHHTBiBaTBCii icaic nojiHBie 3HaneHH5i ? a TaK>Ke nepe3 npHpanjeHHfl 3HaneHHH 
nepeTOKOB Ha ^amion HTepaijHH. B nocjie^HeM cnynae ohh KOMneHCHpyiOT HeB23KH b 
ypaBHeHHiix, npeACTaBjiJiiomHX ycjioBHa onTHMajiBHOCTH 3HaneHHH nepeTOKOB 

20 MOHJHOCTH. ECJIH 3HaHeHH5I HeBH30K AS B ypaBHeHHSX OnTHMaJIBHOCTH ^OCTHraiOT 

3HaHeHHH, He npeBBiinaioiii;HX 3a£aHHBie, T.e. E, to HTepaipiOHHBiH npoijecc 
o CTaHaB JiHBaeTCJi h nojiyneHHBiH Ha nocjie^Hen HTepaqHH BeKTop nepeTOKOB 

paCCMaTpHBaeTC^L BeKTOp OnTHMaJIBHBIX 3HaneHHH nepeTOKOB MOHJHOCTH. 

CooTBeTCTBjTOmee cooGmemie h nojiyneHHBiH BeKTop nepe^aioT b noTOKe 
25 HH(|)opMaii;HH 5 o6o3HaneHHOM S4 b BBiHHCJiHTejiBHBie ManiHHBi 5a,5b, 5c,...5n HH>ioiero 
ypoBHa. B 3tom cjiynae paccHHTaHHBie eiije pa3 b BBiHHCjnrrejiBHOH ManiHHe 
5a,5b,5c,...5n HH>KHero ypoBHK 3HaneHH5i BHyTpeHHHX nepeMeHHBix no,n;cHCTeM b 
noJiyneHHOM onTHMajiBHOM pe>KHMe nepe,n;aioT no cpe^cTBaM 8a ? 8b 5 8c,...8n cba3h 

HH>KHerO ypOBHH B nOTOKaX HH^OpMai^HH, 0603HaHeHHBIX S2, ^Jlil BBHIOJIHeHHJI B 

30 icaxgayio no^CHCTeMy. IIpH HeBBinojiHeHHH ycjiOBHH onTHMajiBHOCTH b 
BBiHHcnHTejiBHOH ManiHHe 2 BepxHero ypoBHS HTepai^HOHHBiH npomecc npo,n;oJi>KaeTc^[. 

Ha Onr.2 npe^cTaBJieHa nocjie^OBaTenBHOCTB BBinoJiHeHM onepaijHH 
<|>yHKii;HOHHpoBaHHji npe,n;jiaraeMOH CHCTeMBI ynpaBJieHH*, r^e OTpa>KeHa cjie^yiomaa 



WO 2005/088413 PCT/RU2005/000112 



nocjie^oBaTenbHOCTB BBinojiH5ieMBix ^eftcTBHfi: 6jiok 10 - pacneT BHyTpeiraero 
onTHMajiBHoro pe>KHMa noACHcreM, 6jiok 11 - pacneT (jDyHKipiOHajiBHBix 
xapaKTepncTHK no^cHCTCM, 6jiok 12 - <|>opMHpOBaHHe h peineHHe chctcmbi ypaBHeHHH 
cb^3h. BbiHHCHeHHH b 6jioicax 10 h 1 1 BBinojiH^iOTCH b napajinejiBHOM pe>KHMe Ha Bcex 
5 BBiHHCjnrrejiBHBix MaiiiHi-iax 5a,5b,5c, . . . 5n HHJKHero ypoBHJi, a bbihhcjichhji b 6jioice 12 
bbhiojihjhotcji Ha bbihhcjihtcjibhoh MauiHHe 2 BepxHero ypoBHH. rioKa3 aHHaa Ha 
^aHHOM anropHTMe onepaijHii ycjiOBHoro nepexo^a 13 onpe^eJiiieT ycjioBHe 
npeKpani;eHH5i npoijecca onTHMH3 ai^HH pe>KHMa. 

PaccHHTBmaeMBie b Sjioicax c^yHKijHOHajiBHBie xapaicrepHCTHKH no,n;cHCTeM 

10 np e^CTaB jisiiot 3aBHCHMocTH Me>K^y 3HaneHHHMH MHo^KHTejiefi JIarparoKa h 
npoii3BOflHBix ot noTepB mohi;hocth h 3HaneHH5iMH rp aiiHHHBix nepeMeHHBix 
no^CHCTeM npn BBinonHeHHH ycjioBHH onTHMajiBHOCTH BHyTpeHnero pe>KHMa 
nO^CHCTCM H COGjHO^eHHH BHyTpeHHHX orpaHHHeHHH B BH^e paBeHCTB H HepaBeHCTB. 
cDopMHpyeMaa h peniaeiviaa Ha bbihhcjihtcjibhoh ManiHHe 2 Bepxi-iero ypoBHfl CHCTeMa 

15 ypaBHeHHH cbjish HMeeT pa3MepHocTB Hiicjia rpaHHHHBix nepeMeHHBix no^cncTeM b 
Mo^eJiH chctcmbi h BKJnoHaeT ypaBHeHHH, onpeAeji^rioiaiie ycjioBHa onTHMajiBHOCTH 
rjix rpaHHHHBix nepeMeHHBix (O.A. Soukhanov, S.C. Shil "Application of functional 
modeling to the solution of electrical power systems optimization problems", Int. Journ. 
of Electrical Power & Energy Systems, 2000, No 2). 

20 npoMBimjieHHafl npHMeHHMOCTB 

B npeAJiaraeMOH cncTeMe no cpaBHeHHio c n;eHTpajiH30BaHHBiMH CHCTeMaMH 
ynpaBJieniiii Mi-ioroKpaTi-io coicpamaeTC5i o6hi;hh oSt^m HH^opMaipwi, KOTOpBifi flOJixcen 
6bitb nepe^aH riix pemeHHfl sa^ann pacneTa onTHMajiBHoro pe>KHMa 6ojibhioh 
3jieKTpo3HepreTHHecKOH chctcmbi, h MHoroKpaTHO yMeHBinaeTC^ BpeMfl, HeoSxo^HMoe 

25 rjvl ee penieHH^. TaKHM oSpasoM 3HaHHTenBHO noBBiniaeTCii GBiCTpo^encTBHe h o6m;aJi 
3(|)(|)eKTHBHOCTB $yHKu;HOHHpoBaHH5i CHCTeMBi ynpaBJieHHa. 3th npeHMymecTBa 
AOCTHraioTC^ Sjiaro^apa napajuienBHOH h pacnpe^eneHHOH opraHH3aipiH 
HH$opMan;HOHHO-BBiHHCJiHTejiBHoro npoijecca pememm 3a^anH ynpaBJieHHM (3a^aHH 
pacneTa onTHMajiBHoro pexanvra) b npe,n;jiaraeMOH chctcmc 



30 
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OOPMYJIA H30BPETEHHJI 

1. CncTeMa ynpaBJieHM pacnpe,a;ejieHHeM MomHOCTefi MOK^y 

SJieKTpOCTaHIJHilMH 3JieKTp03HepreTHHeCKOH CHCTeMBI, CO^ep^KamHMH MHOMCeCTBO 

3H epreTHHCCKHX 6jiokob, yKa3aHi-iaii CHCTeMa ynpaBJieHna pacnpe^ejieHHeM 
5 Moni;HOCTeH ? co,a;ep>Kaii];a5i BBiHHCjiHTejiBHyio ManiHHy, coeAHHeHHyio cpe,n;cTBaMH 
cb#3h c 3HepreTHHecKHMH 6jioKaMH h c Mo^yjieM onTHMH3au;HH pacnpe^ejiemra 
3a#aHHOH i-iarpy3KH ? OTJiHHaiomaHCtf tcm, hto 

b 3JieKTpo3HepreTHHecKOH cucTeMe, co^epacanjeii mhokcctbo no,n;cHCTeM ? 

Ka>K,U;a5I H3 KOTOpBIX CO,Zi;ep>KE[T MHO^CeCTBO 3JieKTpOCTaHI3;HH C 3HepreTHHeCKHMH 

10 GiroKaMH, yKa3ai-ii-ia5i BBiHHcnHTejiBHafl Mann-ma #BJi>ieTC£ bbihhchhtgjibhoh MainHHofi 
BepxHero ypoBHH ? a MOAyjiB oiithmh3 aijHH pacnpe,u;eneHHH 3a^aHHofi Harpy3KH 
npe,n;Ha3HaHeH rjlsi onpeAejiemia napaMeTpoB onTHMajiBHoro pe>KHMa pacnpe,n;ejieHH5i 
MorqHOCTeH Me>K^y no^cncTeMaMH, 

npn 3tom CHCTeMa ynpaBjieHHii AonojiHHTejiBHO coflepacHT mho^kcctbo 

15 BBIHHCJIHTeJIBHBIX MaiHHH XIO KOJIHHeCTBy IIOtfCHCTeM, KOTOpBie HBJDIfOTCS 
BBIHHCJIHTCJIBHBIMH MaHIHHaMH HH>KHerO ypOBH5I ? KSMQJ&Sl H3 KOTOpBIX CO^ep>KHT 

MO^yjiB oiiTHMH3ai^HH pacnpe^eneHHfl sa^aHHOH HarpysKH no^CHCTCMBi, 
npe#Ha3HaHeHHBiH rjw onpe/jejieHHH napaMeTpoB onTHMajiBHoro pe>KHMa 
pacnpe^ejieHH)i moiuhoctch MOigay 3JieKTpHHecKHMH CTamjEUiMH BHyrpH no^cHCTeMBi, 
20 h 6jiok pacneTa (|)yHKiproHajiBHBix xaparcrepHCTHK Ka>K#oH noACHCTeMBi, npHHCM 

Ka^aa H3 BBIHHCJIHTeJIBHBDC MaiHHH HH>KHerO ypOBHfl COe^HHeHa Cp QJlS, CTB 3MH CBA3H 
HH>KHCrO ypOBHfl C COOTBeTCTBytOIUiHMH SJieKTpOCTaHIJHflMH COOTBCTCTByiOlUHX 

noACHCTeM, 

CHCTeMa ynpaBJieHHH co,n;ep}KHT TaK>ice cpe^cTBa CBH3H BepxHero ypoBH£ 5 npn 
25 3tom BBiHHCJiHTejiBHBie MaiHHHBi HH>KHero ypoBHH nepes cpe,n;cTBa CB5I3H BepxHero 
ypOBHH coeOTHeHBi c bbihhcjihtcjibhoh MauiHHOH BepxHero ypOBHH. 

2. CHCTeMa ynpaBJieHHfl no n. 1, OTjinnaiomaHCJi tcm, hto 
BBiHHCJiHTejiBHan ManiHHa BepxHero ypoBHa npe^Ha3HaneHa rjiz pacneTa 3a#aioiii;HX 
nepeMeHHBix jxjisl MHO>icecTBa no^cHCTeM, npn 3tom yicasaHHBie nepeMeHHBie rjik 

30 MHo>KecTBa no^CHCTeM £bjmiotc5i onraMajiBHBiMH nepeTOKaMH mohi;hocth Me>K#y 
no^cHCTeMaMH. 

3. CncTeMa ynpaBJieHH^ no n. 1 5 ouiHHaiomaacK TeM, hto oTJiHHaiorqascs 
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TeM, hto 6jiok pacneTa c^yHKijiiOHajiBHBix xapaKTepHCTHK noACHCTeM npeflHasHaneH 
Ann onpe^ejieHHii saBHCHMOCTH MOK^y rpaHHHHBiMH nepeMeHHtiMH no^cHCTeM ri 
MHOKHTen^MH JlarpaiDKa no^cHCTeM npn BtmojiHeHHH ycjioBHH onTHMajiBHOCTH 
pe>KHMa no^CHCTeM h coSjiio^eHHii BHyTpeHHHX orpaHH^ieHHH b BH^e paBeHCTB h 
5 HepaBeHCTB. 

4. CncTeMa ynpaBJieHH^c no n. 1, oTJiiiHaionjaiicfl TeM, hto cpeflCTBa cbji3h 
HH>KHero ypoBH^c h cpe,n;cTBa cbh3H BepxHero ypoBHii peajiHSOBaHti b BH^e 

Teite4)OHHOH ? IJ;h4»POBOH CeTH CBJI3H ? CnyTHHKOBOH HJIH HHTCpHeT/ HHTpaHeT CBJI3H. 
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